Reduction in the incidence of high-risk sexual behaviors among HIV-positive men is a priority. We examined the roles of proximal substance use and delinquency-related variables, and more distal demographic and psychosocial variables as predictors of serious high-risk sexual behaviors among 248 HIV-positive young males, aged 15 Á/24 years. In a mediated latent variable model, demographics (ethnicity, sexual orientation and poverty) and background psychosocial factors (coping style, peer norms, emotional distress, self-esteem and social support) predicted recent problem behaviors (delinquency, common drug use and hard drug use), which in turn predicted recent high-risk sexual behaviors. Hard drug use and delinquency were found to predict sexual risk behaviors directly, as did lower self-esteem, white ethnicity and being gay/bisexual. Negative peer norms strongly influenced delinquency and substance use and positive coping predicted less delinquency. In turn, less positive coping and negative peer norms exerted indirect effects on sexual transmission risk behavior through delinquency and hard drug use. Results suggest targeting hard drug use, delinquency, maladaptive peer norms, dysfunctional styles of escaping stress and self-esteem in the design of intervention programs for HIV-positive individuals.
Introduction
Although many HIV prevention programs have been successful when targeting HIVnegative persons, fewer interventions have been effective for the primary source of HIV transmission: people who are already HIV-positive (Crepaz & Marks, 2002; Kalichman et al., 2001) . Advances in treatment have increased the lifespan and quality of life of HIVinfected individuals, which also increases the likelihood that they will engage in sexual behaviors. Increases in unprotected sexual risk acts, particularly among young gay and bisexual men, have been noted since the introduction of highly active antiretroviral therapies (CDC, 2001 (CDC, ,2002 Wolitski et al., 2001) . Therefore, the need for interventions that prevent others from contracting the infection has been heightened (Kalichman, 2000; Rotheram-Borus & Miller, 1998) .
In this study, sociodemographics, peer norms, coping style and psychosocial factors of emotional distress, self-esteem and perceptions of social support are positioned as distal predictors of high-risk sexual transmission acts; problem behaviors are positioned as proximal predictors. Sociodemographics include ethnicity and poverty. African-American and white gay and bisexual youth are at higher relative risk of becoming infected than youth of other ethnicities (CDC, 2001; Simon et al., 1999) . Poverty is anticipated to be associated with higher rates of sexual transmission acts; rates of HIV infection are highest in the lowest income neighborhoods in the United States (Diaz et al., 2001) . Having friends who endorse deviant acts has been related to risky sexual acts (Dishion et al., 1999) . Because it is likely that antisocial peer norms influence the sexual behaviors of HIV-positive youth as well, negative peer norms are included in our study as background predictors.
We hypothesize that a positive coping style will be associated with less high-risk sexual behavior. Avoidant coping has been linked to increases in risk acts, whereas taking positive actions decreases sexual risk acts (Avants et al., 2000; Stein & Nyamathi, 1999) . High rates of sexual risk acts have been found among persons with mental health problems and psychiatric diagnoses (Avants et al., 2000; Carey et al., 2001) . In a review of research among HIV-infected individuals, Kalichman (2000) reported that depression, anxiety and hostility have been associated with risky sex practices.
In contrast, personal resources that increase resiliency may buffer the emergence of transmission acts. Self-esteem has been associated with lower rates of unprotected sexual risk acts (Belgrave et al., 2000; Nyamathi et al., 1995) . Studies among people living with HIV/AIDS indicate that increased social support buffers stress, has a mental health benefit and is associated with a better quality of life (Kelly & Kalichman, 2002; Leslie et al., 2002; Swindells et al., 1999) .
In addition to the distal constructs mentioned above, we hypothesize that proximal problem behaviors occurring within the same time frame as transmission risk behaviors will be important correlates and predictors of sexual risk behaviors. Sexual risk acts among young people in general often cluster with substance use and delinquency as components of a more general problem behavior syndrome (Jessor & Jessor, 1977) . We are particularly interested in the proximal role of substance use. We distinguish between more common drugs such as alcohol, marijuana and tobacco and hard drugs which, in this study, specifically include stimulants, inhalants, cocaine and hallucinogens: the so-called 'club' drugs which are often used in social venues and during sexual activities (Halkitis & Parsons, 2002) . In our theoretical model, we positioned the more distal and enduring background sociodemographic and psychological variables as impacting recent problem behaviors of delinquent acts and substance use. In turn, delinquency and substance use are proximal predictors of highly risky sexual transmission acts.
Methods

Participants
The study was conducted in nine adolescent clinical care sites in four AIDS epicenters, Los Angeles, New York, San Francisco and Miami. Over a 21-month period, 393 youths living with HIV who received care at the sites were asked to participate in the study; 347 were recruited with informed consent (25 refused participation and 21 were too ill). Ethnicallydiverse trained interviewers used computer-assisted interviewing techniques.
The sample had 250 males and 97 females. The sample size for the males was adequate for this analysis but there were not enough women. Two men were deleted due to missing data. Thus, the final sample includes 248 HIV-positive young men (mean age 0/21.3 years, range 0/15 Á/24 years; 25 0/heterosexual, 190 0/exclusively gay, 33 0/bisexual). The youth were 43% Hispanic-American, 19% African-American, 22% Caucasian, 4% Asian and 12% 'other'. Ethnic proportions are representative of AIDS cases in the four sites.
Measures
Demographics. Ethnicity was represented by white (10/yes, 00/no), with others as the reference group. Sexual orientation was represented by one variable (1 0/gay or bisexual, 0 0/no). Age was not included because it was not associated significantly with any model variable.
Distal latent variable predictors of risk behaviors. 'Positive coping style' was indicated by three three-item parcels formed from the nine-item Positive Coping sub-scale of the 76-item Dealing with Illness Questionnaire (Murphy et al., 2003) . Cronbach's alpha 0/0.88. A Likert-style five-point response scale ranged from: 1 0/never to 5 0/always. 'Negative peer norms' were indicated by three Likert items, scaled from one to five, from the Inventory of Socially Supportive Behaviors (Barrera et al., 1981 ) that asked 'do most of your friends: (1) use alcohol; (2) use drugs; (3) have sex with several different people?' 'Emotional distress' was indicated by summed scores on three sub-scales of the Brief Symptom Inventory (Derogatis, 1993; Derogatis & Melisaratos, 1983) : general anxiety, obsessive/compulsive and depression. Scores were on a five-point Likert response scale ranging from 0 0/'not at all distressing' to 4 0/'extremely distressing'. Reliability coefficients reported by Derogatis (1993) for these scales are 0.81 for general anxiety, 0.83 for obsessive/compulsive and 0.85 for depression.
'Self-esteem' was assessed with Rosenberg's (1965) ten-item Self-Esteem scale. Each item has a Likert scale ranging from 10/'strongly agree' to 40/'strongly disagree'. A higher score indicates greater self-esteem. We used a sum score due to the high eigenvalue among the ten items (4.3).
'Social support' was assessed with three indicators: (1) how often respondents see important people in their lives, (2) how often they discuss their illness with important people in their lives and (3) how supportive the people in their lives are about their condition (Barrera et al., 1981; Stein & Rotheram-Borus, 2004) .
'Poverty' was indicated by three items: (1) whether respondents have enough money to eat three well-balanced meals a day (1 0/yes, 20/sometimes, 3 0/no); (2) their ability to get food (10/available every day to 4 0/food is difficult to get most days); and (3) the financial situation of their entire household (from 10/comfortable to 4 0/very poor, struggling to survive).
Proximal latent variable predictors. Delinquency was indicated by items that assessed whether they had recently: (1) held up or robbed someone; (2) broken into a house, building or car; or (3) exhibited destructiveness by breaking windows, writing on a building or slashing tyres. These items were selected by factor analysis of a larger questionnaire. Reliability of the scale has been in the acceptable range (e.g., alpha 0/0.63 Á/0.93).
'Common drug use' was indicated by the amount of daily use of tobacco and the frequency of use of alcohol and marijuana in the last three months. Daily use of tobacco was rated on a 0Á/6 scale (0 0/none to 6 0/2 packs a day or more). Other substance use variables both for 'common drug use' and 'hard drug use' were coded (0 0/never to 7 0/200 or more times).
'Hard drug use' was indicated by the frequency of use over the last three months of stimulants, inhalants, hallucinogens and cocaine or crack cocaine. Scaling is described above.
Outcome sexual transmission risk behaviors. Three measured variables were selected as indicators of a latent variable representing serious risky sexual behaviors within the past three months: (1) whether respondents were sexually active and never used a condom (0 0/ no, 10/yes); (2) the percentage of their sex partners that they did not inform that they were HIV-positive; and (3) the number of sex partners they reported in the last three months.
Analyses
Analyses were performed using the EQS structural equation modeling program (Bentler, 2005) . The Robust CFI (RCFI), the adjusted Satorra Á/Bentler robust x 2 (S Á/B x 2 ) and the Root Mean Square Errors of Approximation (RMSEAs) were used to indicate fit (Ullman & Bentler, 2003) . Robust statistics were used because the data were multivariately kurtose. Values approaching 0.95 or greater are desirable for the RCFI; an RMSEA less than 0.06 indicates a close-fitting model (Ullman & Bentler, 2003) .
Results
Risky sexual behaviors
A substantial number of the men reported serious high-risk behaviors in the past three months: 23% reported never using a condom during sex, 12% did not always reveal their HIV-positive status to sex partners and 6% revealed their status half of the time or less. The young men averaged nearly seven sexual partners in the last three months. Only 17% reported no sex partners.
Latent variable analysis
A confirmatory model estimated the factor structure and relationships among the latent and Á/demographic variables. Table I reports summary statistics of the measured variables and their factor loadings. All factor loadings were significant (p 5/0.001). Fit indexes were all in the acceptable range: S Á/B x 2 0/458.02, 368 df ; RCFI0/0.95, RMSEA 0/0.03. Table II reports the bivariate correlations among constructs of the model. Focusing on the outcome measure, sexual transmission risk behaviors were significantly associated with white ethnicity, identifying as gay or bisexual, a less positive coping style, more negative peer norms, more emotional distress and lower self-esteem. The cluster of problem behaviors */ delinquency, common drug use, hard drug use and sexual transmission risk behaviors */ were all associated highly among themselves.
The final predictive model is presented in Figure 1 . Fit indexes were acceptable: S Á/B x 2 0/495.97, 410 df ; RCFI 0/0.95, RMSEA 0/0.03. The proximal variables of 'delinquency' and 'hard drug use' significantly predicted sexual transmission risk behaviors. 'Sexual transmission risk behaviors' were also significantly predicted by being gay/bisexual, white and having less self-esteem. 'Positive coping style' (p 5/0.05) and 'negative peer norms exerted indirect effects on sexual risk behavior (p 5/0.01) mediated through 'delinquency' and 'hard drug use'.
Discussion
Our findings underscore the importance of recognizing the constellation of interrelated problem behaviors that contribute to unsafe sex practices among HIV-positive young men, including both hard drug use and delinquent behavior. Furthermore, the latent variable representing transmission risk behaviors is not a 'combination' but rather, as a more abstract latent variable, reflects what is common among the risky behavior indicators. It represents their shared variance, which is a strength of employing a latent variable approach in analyzing psychosocial data. Looking at the individual indicators of transmission risk behavior, we provide support for prior research indicating that HIV-positive young men engage in risky sexual behavior despite their serostatus (Reilly & Woo, 2001) . The young men averaged almost seven sex partners in the past three months and almost a quarter of them reported that they never used condoms during sexual acts. Only 17% reported that they had not engaged in any sexual behavior in the last three months.
Except for social support and poverty, all of the variables included in our confirmatory model were significantly associated bivariately with highly risky sexual behavior. However in the more stringent predictive model, being white, identifying as gay/bisexual, reporting less self-esteem, engaging in delinquent behaviors and using hard drugs predicted risky sexual behaviors. The significance of hard drug use along with the association between a gay or bisexual orientation and more risky sexual behavior supports the findings of Halkitis and Parsons (2002) and Halkitis et al. (2001) about the impact and association with risk of the so-called 'club drugs'.
Another compelling finding is the association of sexual transmission risk behaviors with delinquent acts such as robbery, breaking and entering and other property crimes reflecting the constellation of problem behaviors that are associated with general risk proneness and deviancy (Jessor & Jessor, 1977) . Further, the relationship between drug use and delinquency should be considered in interventions; treating substance abuse can decrease delinquent behaviors (Dembo & Pacheco, 1999) . Thefts and other property crimes are often associated with the need for money for illicit drugs.
Gay/bisexual males were engaging in more risky sexual behaviors than the heterosexual males. This may indicate a need for special outreach among HIV-positive gay males that helps deal with issues relevant to them. For instance, hard drug use presents serious problems for the gay community (Dolezal et al., 1997; Halkitis et al., 2001) .
Implications for the design of intervention programs
Multifaceted prevention strategies are needed that target distal demographic, and psychosocial factors such as self-esteem, peer relationships and proximal problem behaviors such as substance use and/or delinquent behavior. Various strategies have been employed to intervene for delinquent behaviors, but one of the most effective techniques is multisystemic therapy that targets delinquent behaviors within familial and community contexts (Brown et al., 1997) . Interventions that rely on cognitive restructuring and behavioral skill development often target coping styles, peer behaviors and social support.
HIV prevention programs for HIV-positive individuals should recognize the centrality of substance abuse. Meta-analysis has shown the value of including HIV risk-reduction interventions in substance abuse treatment programs (Prendergast et al., 2001) . Shoptaw and Frosch (2000) have also stressed the importance of substance abuse treatment as an HIV prevention method.
Intervention programs for HIV-positive young men need to include substance abuse treatment components but also should target coping styles and peer relationships. Our models show pathways from negative peer norms to more hard drug use and from less positive coping to more delinquency, which in turn predicted more sexual risk behavior. Rotheram-Borus and her colleagues (Lightfoot et al., in press; Rotheram-Borus, 1997; Rotheram-Borus & Miller, 1998; Rotheram-Borus et al., 1999a ,b, 2001a have developed interventions for HIV-positive men that address substance abuse through cognitive restructuring and behavioral skills training. Participants learn how to identify triggers (e.g., negative emotions or stressful situations) that lead to substance abuse, and also learn more appropriate coping styles and behavioral skills to avoid alcohol and other drugs.
Limitations
Unfortunately, information on selection of seroconcordant sexual partners and specific emotional trauma related to knowledge of HIV-positivity was not available. We also do not have measures related to the specific peer behaviors most associated with HIV risk. Rather, the peers' latent variable served as a more generalized indicator of associations with deviant peers as an important component of problem behavior theory.
The purpose of this paper was to focus in on very risky behaviors among those already HIV-positive. Many studies have used cognitive predictors but have had limited success in predicting behaviors with them. We took the strategy of seeing whether general problem behaviors measured proximally with the HIV risk behaviors would explain more variance in high-risk sexual behaviors than psychosocial variables and sociodemographics. We recognize that any one behavior is part of an interwoven and connected pattern of complex behaviors performed by the individual; temporal precedence is often difficult to ascertain when using cross-sectional data. In particular, drugs are often used in association and concurrently with sexual activities. Our overall model is reasonable, in that we place more enduring distal traits as predictors of current problem behaviors that include the sexual risk behaviors. Also, we depended on self-reports, which can be inaccurate.
